A random-walk model is proposed to simulate Darcy-law two-dimensional flows in hydrodynamics in the limit of zero-surface tension. The simulation is compared with the analytic and numerical results of the latter in steady-state and dynamic cases, respectively. The instabilities of the model in a flat interface are studied in the linear region. It is clear that the mean-field .limit of diffusion-limited aggregation is a Saffman-Taylor problem.
z Another simple example is the Saffman-Taylor problem: the interfacial motion of two incompressible fluids with different viscosities in a two-dimensional channel (Hele-Shaw cell). In the limit that the viscosity of one fluid and the interfacial surface tension go to zero, the equations governing the hydrodynamic motion here pre very simple indeed. Since in the fluid with zero viscosity there is no friction inside the fluid and from the conte. incr, the pressure field is constant therein. In the viscous fluid, on the other hand, the velocity of the fluid is proportional to the pressure gradient because of the friction from the third dimension (from the plates containing the fluids). Let P be the pressure field in the viscous fluid, the incompressibility implies that P satisfies Laplace's equation:
V' P=O (la) The continuity of pressure at the interface gives the boundary condition for P there:
The last boundary condition for P is that far away from the (Fig. 2) . They found that a small perturbation (c) on a flat interface will develop a cusp (singularity) (a) within finite time. In Fig. 2 is also shown our simulation result in excellent agreement with their dynamic picture.
We start from (a), and by annihilating the occupied region (the region under the curve) by antiparticles the interface moves to (b) and (c) successively.
In order to have a better understanding of the continuum limit of the model, we study, in the large M limit, the instabilities of a flat interface under an infinitesimal perturbation. Imagine an infinite two-dimensional lattice in the x-y plane with lattice spacing a. We are interested in the structure on a length scale much much larger than a. (r/V = k Figure 3 is a plot of the measurement with anti-randomwalker simulation. It fits Eq. (7) (1980) .
